Introduction
In mammals, testicular development begins with the migration of the primordial germ cells from the gut to the genital ridges. This is followed by a period in which the primordial germ cells and their daughter cells, the gonocytes, actively divide. In the rat, the gonocytes become arrested in the Gj phase of their cell cycle at Day 17 to 18 post coitum (p.c.) and do not resume division until after birth (Sapsford, 1962; Franchia Mandi, 1964; Huckins&Clermont, 1968; Hilscherera/., 1974) . The post¬ natal divisions of the gonocytes give rise to the A spermatogonia. There is disagreement regarding the nature of the gonocytes. Hilscher etal.(\ 974) consider the gonocytes to be specific for the embryonic testis and named them multiplying-and transitional prospermatogonia. On the other hand, Kluin & de Rooij (1981) have pointed to the fact that the gonocytes, kinetically as well as morphologically, closely resemble the undifferentiated type A spermatogonia observed in the adult testis.
Very little is known about the factors regulating the proliferation and post-natal differentiation of the gonocytes and the undifferentiated spermatogonia. The isolation of a homogeneous popu¬ lation of gonocytes would provide the material needed to perform biochemical studies on these cells and to investigate the regulatory factors. This will lead to a better understanding of the nature of the gonocytes and possibly the stem spermatogonia of the adult testis as well.
Methods described for the successful isolation of highly purified populations of spermatogenic cells from adult and immature rodent testes include velocity sedimentation at unit gravity (Staput), centrifugal elutriation, equilibrium density centrifugation and flow cytometric cell sorting, as well as combinations of these methods (for review see Meistrich, 1977) . Although the isolation of pri¬ mordial germ cells (De Felici & McLaren, 1982; McCarrey et al, 1987) and of primitive type A spermatogonia (Bellve et al, 1977) has been described, there are no reports on the isolation of gonocytes. In this study we tested the possibility of using newborn and 18-day fetal rat testes as starting material for the isolation of gonocytes, since at these ages the number of gonocytes per testis is maximal (Huckins & Clermont, 1968 Cell separation. Cells were separated by velocity sedimentation at unit gravity (Staput) (Meistrich, 1977) , in a custom-built chamber (inner diameter of the cylindrical part = 3-9 cm) designed for separating small numbers of cells (< 10 x 106). To minimize the formation of clumps, 5 mM-naphthol disulphonic acid was added to the cell suspen¬ sion (Meistrich, 1977) , and, furthermore, the cell suspension was not centrifuged before loading it on the gradients. The chamber was filled with 2 ml phosphate-buffered saline (0-1 M, pH 74), followed by 2 ml cell suspension and 50 ml of a 2-4% BSA (containing 5 mM-naphthol disulphonic acid) gradient, up to 4 cm above the cone of the chamber. Loading and unloading of the chamber took about 6 min. After allowing 2 h for the sedimentation of the cells, 2 ml fractions were then collected and analysed. Fraction ' was the fraction in which the last 3 or 4 ml of the fluid from the Staput chamber was collected. Cell counting. After separation of the cells, cell counts were performed with a Coulter counter. The volume cut-off of the smallest particles recorded by the Coulter counter was 71 pm3; no upper level discrimination was used.
Cell identification. Each fraction from the Staput chamber was analysed for the percentage of gonocytes by Nomarski interference microscopy. The cells were also analysed for their volume distribution using a multichannel pulse height analyser coupled to a Coulter counter (Bucci et a!, 1986) . Absolute volumes were determined with calibrated latex particles (Coulter).
The following criteria were used for identifying the gonocytes by Nomarski microscopy: large round cells with well defined cytoplasmic outlines, a spherical nucleus and a high nuclear to cytoplasmic ratio, a sharp nuclear membrane, several (1-3) relatively large nucleoli, and many cytoplasmic inclusions (Hilscher, 1981) (Bellve et al, 1977; Bucci et al, 1986 (Sapsford, 1962; Hilscher & Makoski, 1968) (Figs 1 and 3a) . Hence, after separation, one should expect to find a distinct population of cells with a higher velocity of sedi¬ mentation than the rest. Indeed, with a cell suspension from fetal testes, a population of cells could be discerned with a sedimentation velocity around 12 mm/h (Fig. 2a) . This population consisted of 70-75% gonocytes as compared to the starting material which contained only 24% gonocytes (Fig.  2b) . Separation by velocity sedimentation did not cause any cell loss: the total cell recovery was comparable to the number of cells in the starting suspension (107 cells). Furthermore, the percent¬ age of cells excluding Trypan blue remained high after this separation procedure (95-99%). Attempts to obtain higher purity of gonocytes by subsequent separation by equilibrium density centrifugation on Percoli gradients (Meistrich et al, 1981) Figure   Fig. 1 Fig. 3(c) . Sometimes these cells showed blebs (small arrowheads) but usually they had a smooth plasma membrane. 
Discussion
With the method described in this paper, it is possible to isolate successfully a highly enriched population of viable gonocytes from rat fetuses at 18 days p.c. An important factor, which had to be considered first in this study, was the age of the rats with which experiments were going to be performed. Although newborn rats are easier to handle than fetal rats, they appeared to be less suitable for the separation of gonocytes. With the isolation procedures described in this study no useful purification of gonocytes from newborn testes could be obtained. The decrease (26% of the total number of gonocytes obtained per fetal testis) in the numbers of gonocytes could have been due to degeneration of many of these cells shortly after birth as has been described previously (Sapsford, 1962; Franchi & Mandi, 1964; Huckins & Clermont, 1968; Roosen-Runge & Leik, 1968; Hilscher et al, 1974) . However, it is also possible that the gonocytes in the newborn, as they undergo ultrastructural changes before resuming mitosis (Roosen-Runge & Leik, 1968) , become more sensitive to the enzymic treatment. Furthermore, the increased number of Sertoli cells in the newborn testis might impede the complete release of the gonocytes, thereby leading to lower yields of gonocytes in the cell suspensions.
The second important consideration in the procedure was the preparation of the cell suspen¬ sion. The (Zamboni & Merchant, 1973; Hilscher et al, 1974) , and which may also be detrimental for the purification of cells by velocity sedimentation (Meistrich, 1977) , was minimal. In this respect, it was important to treat the tissue gently before and during enzymic treatment as the formation of symplasts in cell suspensions is due to handling of the tissue (Romrell et al, 1976 
